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Background and objectives: Self harm is a serious public health problem worldwide. Implicit attitude
measures offer a novel method of exploring associations with self harm (SH). Here we used implicit
measures in order to (i) examine implicit evaluative and arousal associations with SH (ii) compare the
discriminatory power of implicit and explicit attitude measures in a non-clinical sample at high risk of SH.
Methods: Two experiments using Go No-Go Association (GNAT) tasks designed to tap implicit attitudes
toward SH in an undergraduate sample.
Results: In Study One logistic regression analysis demonstrated that explicit, rather than implicit measures
successfully discriminated between SH cases and controls which contrasts with previous research. Faster
reaction times were observed for negative implicit associations (SH and ‘I dislike’) compared to positive
implicit associations (SH and ‘I like’) for both SH cases and controls. The SH group were faster to respond to
arousal implicit associations compared to implicit sedation associations. Study Two extended this ﬁnding
to demonstrate associations between evaluative/arousal GNATs and self-reported functions of SH. Internal
motivations for self harmful behaviour were signiﬁcantly related to an implicit sedation association with
SH, whereas interpersonal motivations were associated with an implicit arousal association with SH. These
ﬁndings are consonant with existing functional accounts of SH.
Limitations: Longitudinal data is necessary to identifywhether the attitudes assessed couldpredict future SH.
Conclusions: The ﬁndings provide novel experimental support for the hypothesised role of automatic/
affect regulation and social/interpersonal functions of SH. Implications for intervention are discussed.
 2011 Elsevier Ltd. Open access under CC BY license.1. Introduction: implicit measures and self harm
Self harm and suicide are serious public health problems. In this
article self harm (SH) is deﬁned as any form of self-injurious
behaviour, regardless of intention to die or not (Fortune &
Hawton, 2005). While this conceptualisation recognises that such
behaviours enacted with deliberate fatal intent are distinct (and
would be deﬁned as ‘suicide attempts’), it recognises that self harm
intentions are dimensional rather than binary (Harriss, Hawton, &
Zahl, 2005), consistent with the European CASE study deﬁnition
which refers to self harm irrespective of intention. This deﬁnition
recognises that motivations can often be mixed or ambivalent, and
is widely used in European studies (O’Connor, Rasmussen, &
Hawton, 2010; Scoliers et al., 2009).
The UK has one of the highest rates of self harm in Europe, at
400 per 100,000 population (Horrocks & House, 2002). Self harm is
associated with greater risk of making a suicide attempt (Nock,y Care Group, University of
ad, Manchester M13 9PL, UK.
(S.E. Knowles).
Y license.Joiner, Gordon, Lloyd-Richardson, & Prinstein 2006) and is recog-
nised as a serious clinical problem in its own right, and will be
included as a disorder in DSM V (DSM-5 Childhood and Adolescent
Disorders Work Group, 2009).
It is increasingly recognised that attitudes toward self harm
could be important in furthering our understanding the nature of
the behaviour, and consequently in designing interventions
(O’Connor, Armitage, & Gray 2006). O’Connor and Armitage (2003)
demonstrated that measures of social cognition and attitude could
signiﬁcantly discriminate individuals with and without a history of
self harm. McAuliffe, Corcoran, Kelley, and Perry (2003) similarly
reported that the Suicide Opinion Questionnaire (Domino, Moore,
Westlake, & Gibson, 1982), one of the most widely used measures
of attitudes to suicidal behaviour, could discriminate between self
harm and control participants in an undergraduate sample.
Recently, studies of social cognition have examined the contri-
bution of implicit attitude measures (Spence, 2005). Implicit
measures are thought to capture associations at a different level of
processing to explicit measures, tapping into attitudes that are
more automatic or spontaneous (Fazio & Olson, 2003). A variety of
such measures exist, with the unifying feature being that they seek
to access attitudes or constructs at the implicit rather than
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to infer associative strength between concepts. Due to these
potential insights, implicit measures have been recommended for
studying psychopathology (Wiers, Teachman, & De Houwer, 2007).
Nock et al. have recently reported the utility of implicit measures
in predicting suicidal behaviour (Nock & Banaji 2007a, 2007b; Nock
et al., 2010). A further potential avenue of exploration is using
implicit measures to examine the mechanisms hypothesised to
underlie self harm e the functions that the behaviour serves. In the
present study, we wished to expand on one ﬁnding of note in Nock
and Banaji’s (2007a) study, which included an evaluative attitude
IAT (examining associations with ‘good’ and ‘bad’). Both self harm
and control participants showed an association between ‘cutting’
and ‘bad’ although the association was signiﬁcantly stronger for
control participants (Nock & Banaji, 2007a).
This ﬁnding is notably similar to studies of implicit attitudes
toward drinking alcohol which found that heavy drinkers report
negative implicit attitudes to alcohol. Wiers, van Woerden,
Smulders, and de Jong (2002) examined the core affect dimen-
sions of evaluative (like/dislike) and arousal (high/low affective
arousal) associations with alcohol. They showed that both light and
heavy drinkers had negative implicit associations with alcohol
(despite positive explicit judgements), while heavy drinkers had
strong alcohol-arousal associations (arousal stimuli being words
such as “energetic”, “funny”, “lively”). The implicit measures may
expose the associated function of alcohol increasing arousal states
e alcoholics may ‘want’ to drink (due to the positive reinforcement
of triggering high arousal states) but not ‘like’ to drink (where ‘like’
indicates a positive evaluation of the target itself).
It is possible that individuals who self harm, similarly, may not
‘like’ self harm, but ‘want’ to, in the sense of needing to, or feeling
compelled to self harm due to arousal associations. This would be
inferred if self harmwas disliked on an implicit task but associated
with arousal associations (whereby the arousal association reﬂects
the ‘wanting’ or ‘needing’ that may underlie the behaviour). There
is a growing body of research reporting that SH operates through
negative reinforcement, serving an affect regulation function of
alleviating states of aversive arousal (Gordon et al., 2010; Klonsky,
2007; Suyemoto, 1998). We predicted that individuals reporting
SH would have an implicit arousal association with self harm, as it
would be associated with high affective arousal levels which may
trigger the behaviour (Claes, Klonsky, Muehlenkamp, Kuppens, &
Vandereycken, 2010). No study to date has examined both
implicit evaluative and arousal associations in SH.
We also wished to examine these associations using GNAT tasks,
rather than an IAT. Both the Nock and Banaji (2007a, 2007b) and
Wiers et al. (2002) studies used Implicit Association Tasks (IATs).
However, the IAT assesses relative evaluations, requiring partici-
pants to evaluate two opposing target categories against each other
(for example, the measuring the attitude valence of ‘insects’
compared to ‘ﬂowers’). SH does not have a clear opposite category.
Nock and Banaji (2007a, 2007b) used the categories of “cutting” and
“no cutting”. An alternative solution is to employ a Go No-Go
Association Task (GNAT) (Nosek & Banaji, 2001), which was devel-
oped from the IAT to allow examination of a single category. In the
GNAT, participants respond to stimuli representing the target and
the attribute “good”, and withhold responses to other stimuli. They
then respond to stimuli representing the target and the attribute
“bad”, and their response times across these trials are compared.
Faster reaction times to the pairing of the target with either the
attribute “good” or “bad” are seen as representing stronger associ-
ations between the target and that attribute, demonstrating the
valence of the individuals’ implicit attitude to the single target.
Furthermore, wewished to examine these associations in a non-
clinical sample. It is increasingly recognised that non-clinicaladolescents and young people report engaging in SH (Hasking,
Momeni, Swannell, & Chia, 2008; Lloyd-Richardson, Perrine, Dier-
ker, & Kelley, 2007) and it is necessary, therefore, for models of the
behaviour to be examined in non-clinical as well as patient pop-
ulations. To date, studies of implicit attitudes in suicidal pop-
ulations have focused only on clinical samples. Undergraduates are
recognised as one non-clinical population where SH is prevalent
(Whitlock, Eckenrode, & Silverman, 2006). We also aimed to
compare attitudes on the implicit measures to an established
explicit measure of attitude, the Suicide Opinion Questionnaire,
and to examine the relative discriminatory power of the explicit
and implicit measures in predicting SH status.
2. Study one: investigating evaluative and arousal
associations with SH
2.1. Material and methods
2.1.1. Sample
156 participants responded to an advert sent to a research
group mailing list of approximately 1100 undergraduates for an
online questionnaire study of psychological distress, a response
rate of 13%. All questionnaire participants were invited to the
experimental study. 72 (82% females) responded and completed
the experimental study (a response of 46%). SH cases were iden-
tiﬁed by their response to an online questionnaire which included
the question “Have you ever self harmed?”, followed by a checklist
of possible methods of self harm. This measure was adapted from
two large community surveys of self harm in the UK (Hawton,
Rodham, Evans, & Weatherall, 2002; O’Connor et al., 2009) to
ensure validity for a UK community sample. 24 participants (33%)
reported SH by reporting at least one method of self harm from
the checklist in the last 12 months and were classed as case
participants (consistent with Nock and Banaji (2007b) who
deﬁned cases as those reporting either suicide ideation or
attempted suicide in the past year).
2.1.2. Measures
2.1.2.1. Explicit attitude measure. The SOQ measures 8 factors
including ‘normality’, ‘cry for help’ and ‘morally bad’. The ques-
tionnaire asks participants to rate how strongly they agree or
disagree with statements that reﬂect each construct (such as
‘suicide is normal’, ‘suicide is a cry for help’). High scores indicate
greater agreement. The questionnaire has been shown to discrim-
inate between students who have attempted suicide, contemplated
suicide and controls (Limbacher & Domino, 1985).
2.1.2.2. Implicit attitude measures. The GNAT requires participants
to respond to certain categories (Go) and not to others (No Go). In
the ﬁrst condition (block of trials) of the valence GNAT participants
responded to words belonging to the categories of “self harm” and
“good”. In the second condition they respond towords belonging to
the categories of “self harm” and “bad”. In the arousal GNAT,
participants responded to “self harm” and “arousal” categories in
the ﬁrst block and “self harm” and “sedation” in the second block.
The order of presentation was counterbalanced, both within tasks
(which block of the particular GNAT was presented ﬁrst) and
between tasks (which GNAT the participant completed ﬁrst). For
the purposes of examining affect regulation, “arousal” was oper-
ationalised as ‘I’m alert” and “sedation” was operationalised by
contrast as “I’m relaxed.” Stimuli for the GNAT are presented in Box
1. Stimuli were chosen as recognisable instances of each category.
In implicit tasks, participants make responses to the category labels
rather than to the individual exemplars (De Houwer, 2001) as long
as the stimuli are not distinct enough to prompt the participants to
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ised variant of the categories (Olson & Fazio, 2004) was used
whereby the participants sees the category of “I’m relaxed” or “I
like” in order to focus the task on personal associations as opposed
to societal/stereotypical representations.
Following previous research using GNATs to explore social
attitudes (Spence & Townsend, 2006) the GNATs consisted of 20
practice trials and 80 critical trials. A response window of 800 ms
was used for target words and 400 ms for distracter items. Perfor-
mance was analysed by comparing reaction times in each condi-
tion. Reaction times from each condition were analysed as the use
of response latency rather than error rates results in greater
internal reliability (Nosek & Banaji, 2001). Reaction times on the
GNAT tasks less than 300 ms were recoded as 300 ms. Only two
trials for a single participant scored below 300 ms and were reco-
ded. The inter-trial stimulus interval was 600 ms so if participants
did not respond after this time, this was recorded as ‘no response’
and the task proceeded.
2.1.3. Procedure
Participants completed the implicit tasks on a desktop computer
individually in a research laboratory in the School of Psychology.
Two GNATs were completed, one assessing valence associations
(like-dislike) to self harm and one assessing arousal-sedation
associations. Participants also completed a battery of psycholog-
ical tests which included the Suicide Opinion Questionnaire. The
order of the tasks was counterbalanced. Ethical approval was
gained from the University of Nottingham School of Psychology
prior to the study. All participants were informed prior to
completing the experimental tasks that the material included
questions on suicidal behaviour.
2.2. Results
Means and standard deviations across the SOQ subscales are
presented in Table 1.
2.2.1. Explicit attitude measure
A series of univariate ANOVAs were conducted on the SOQ
subscales with group as the independent variable, as although
there were multiple dependent variables due to the inclusion of
each subscale, MANOVA is appropriate only for tests where the
multivariate effect itself is of interest (Keselman et al., 1998). Given
that the SOQ subscales are not intended to provide an overall
composite measure, but instead are independent factors, univariate
ANOVAs with bonferroni corrections applied were therefore
chosen asmost appropriate. Examination of the univariate statistics
showed that the ‘Suicide is Normal’ subscale was signiﬁcantly
different between the SH and control group (F (1,70)¼ 13.131,
p< 0.001) with SH cases more likely to endorse statements in this
category.Table 1
Descriptive statistics for each factor of the SOQ between groups.a
SOQ subscale Self Harm
Group N¼ 24
Control Group
N¼ 48
Suicide reﬂects mental illness 39.50 (4.99) 41.27 (4.83)
Suicide is a cry for help 37.50 (4.42) 37.50 (4.42)
Suicide e right to die 25.08 (6.41) 22.54 (8.10)
Suicide e importance of religion 19.63 (3.94) 20.54 (4.32)
Suicide is impulsive 22.42 (3.46) 22.54 (2.74)
Suicide is normal 21.29 (3.17) 17.79 (4.16)
Suicide reﬂects anger/aggression 16.25 (3.66) 17.60 (3.63)
Suicide is morally wrong 8.58 (2.47) 9.83 (3.18)
a Higher scores reﬂect greater agreement with the dimension.2.2.2. Implicit attitude measure
GNATs were analysed according to Nosek and Banaji (2001) and
Spence and Townsend (2006). Reaction times between the different
conditions were compared for each group (Table 2). Both groups
responded faster to the ‘I dislike’ condition than the ‘I like condi-
tion’. For the self harm group, reaction times to the ‘I like’ condition
and the ‘I dislike’ condition were signiﬁcantly different, t (23)¼
4.531, p< 0.001. The effect size was large, r¼ 0.69. For the control
group reactions were also signiﬁcantly different between the
valence conditions, t (47)¼ 2.639, p< 0.05, with a medium effect
size, r¼ 0.36. The self harmers showed a trend to responding faster
on the ‘I dislike’ condition than the control group, but this did not
reach signiﬁcance.
In the arousal-sedation GNAT, reaction times were signiﬁcantly
different in the arousal and sedation conditions for the SH group, t
(23)¼2.389, p< 0.025, with participants responding faster to the
‘I’m alert’ (arousal) condition. The effect size was medium, r¼ 0.45.
The control group did not perform signiﬁcantly different between
conditions, t (47)¼1.105, p¼ 0.275. There were no between
groups signiﬁcant differences on either GNAT.
2.2.3. Prediction of SH status using implicit and explicit attitude
measures
A forced entry logistic regressionwas performed to examine the
discriminatory power of the GNATs and the signiﬁcant SOQ
subscale (Suicide is normal) in predicting SH status. For the eval-
uative GNAT the mean difference between the ‘I like’ and ‘I dislike’
conditions was taken to provide a single composite score for each
participant. For the arousal GNAT the mean difference between the
‘arousal’ and ‘sedation’ conditions was taken to provide a single
composite score. Table 3 shows that the SOQ subscale signiﬁcantly
discriminated between cases and controls.
2.3. Study one: discussion
Both cases and controls showed a signiﬁcant difference between
conditions on the evaluative GNAT task, with both SH participants
and controls demonstrating an implicit ‘dislike’ association toward
self harm. The arousal GNAT task was signiﬁcantly different for SH
participants, who showed a stronger association with the arousal
condition, consistent with the prediction that individuals reporting
SH would report an implicit association between SH and high
arousal. This provides novel experimental support for theoretical
accounts of affect regulation which view SH as triggered by high
arousal aversive internal states, leading to negative reinforcement
of the behaviour. SH participants in the study reported automatic
associations between high arousal and SH.
However, the GNATs were unable to discriminate between SH
cases and controls. The strongest predictor of SH/control status was
the explicit attitude measure, speciﬁcally the “Suicide is Normal”Table 2
Mean reaction times for each GNAT
Group Valence GNAT Mean Standard
deviation
t- statistic
and p value
Self Harm N¼ 24 I like & self harm 496.41 40.36 4.531
I dislike & self harm 464.61 39.60 p< 0.001
Control N¼ 48 I like & self harm 484.18 49.49 2.639
I dislike & self harm 467.21 36.72 p< 05
Arousal GNAT Mean Standard
deviation
t- statistic
and p value
Self Harm N¼ 24 Arousal & self harm 485.15 37.38 2.389
Sedation & self harm 504.46 38.53 p< 0.025
Control N¼ 48 Arousal & self harm 489.60 42.13 1.105
Sedation & self harm 495.86 52.82 p¼ 0.275
Table 3
Logistic regression coefﬁcients with self harm/control status as the outcome
variable.
B S.E. Wald df Sig. Exp(B)
Valence GNAT 0.014 0.008 3.308 1 0.069 1.015
Arousal GNAT 0.011 0.008 2.179 1 0.140 0.989
‘Suicide is Normal’ Subscale 0.296 0.091 10.639 1 0.001 1.345
Constant 7.011 1.945 12.999 1 0.000 0.001
Table 4
Descriptive statistics on the explicit attitude scales between groups.
Explicit self harm
valence
Explicit self harm
arousal
Group Mean SD Mean SD
Control 51.64 5.44 36.02 8.70
Self harm 43.10 8.61 43.05 10.11
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the utility of measuring social attitudes toward self harm behav-
iour, although longitudinal or experimental data is necessary to
establish whether the attitudes and behaviour are causally related.
This ﬁnding suggests that explicit attitude measures may be
most useful for examining between groups differences when
comparing SH cases and controls. The inability of the implicit tasks
to discriminate between SH groups could be explained by differ-
ences in the nature of the implicit associations, which may vary
between individuals according to the function of the behaviour.
This heterogeneity could weaken the overall strength of the GNATs
to discriminate cases from controls. Recent functional models of SH
recognise two primary distinctions in function, (Klonsky & Glenn,
2009; Nock & Prinstein 2004, 2005) distinguishing between auto-
matic (i.e. internal, intrapersonal) reinforcement, for example
through relief of tension, and social (i.e. external or interpersonal)
reinforcement, through eliciting sympathy or support.
It may be that individuals who engage in SH primarily for
automatic reinforcement ‘want’ to self harm (‘wanting’ as in feeling
a need to or feeling compelled to), and this function would be
associated with the arousal GNAT, while those who engage in SH
primarily for social reinforcement ‘like’ to self harm, in the sense
that it achieves a goal or is associated with positive outcomes.
Individuals who predominantly engage in SH for one function over
the other may therefore have different implicit attitudes towards
the behaviour. This could account for the non-signiﬁcance of the
implicit measures in predicting SH status between groups, as
individuals within the group may have different implicit associa-
tions. This hypothesis was tested in Study Two.
We also further examined the comparative discriminatory
power of implicit and explicit attitudes. While the SOQ out-
performed the implicit measures in predicting self harm status in
Study One, the measure is not a direct explicit comparison to the
implicit measures, as the SOQ examines social perceptions of
suicide attempts exclusively as opposed to the broader category of
self harm. Furthermore, although the SOQ is intended to include
several subscales to capture the complexity of attitudes to suicide
rather than minimise them to a positive/negative continuum
(Domino & Swain, 1985) this does hinder comparisons in this
context between implicit and explicit measures as it does not
provide a global overall score that reﬂects attitudes to suicide as
positive or negative. We therefore constructed explicit self report
scales derived from the same stimuli in the implicit measure to
provide a more matched comparison.
3. Study two: investigating the associations between
evaluation, arousal and reported function of self harm
The aim of Study Twowas to extend the ﬁndings of Study One in
two ways. Firstly, a measure of reported motivations for self harm
was included to test the hypothesis that the valence and arousal
GNATs would show distinct associations with social and internal
(automatic) motivations for self harm. Previously, these functions
have been demonstrated solely using self report methods and the
study is therefore the ﬁrst to examine whether implicit measures
also support the model.Secondly, given the focus on different functions as suggested by
models of non-fatal self harm behaviour, we modiﬁed the stimuli
used on the GNATs to better expose associations with non-fatal self
harm, for example, removing ‘suicide’ as a stimulus. The explicit
attitude scale was also modiﬁed to more closely match the implicit
measures.
3.1. Material and methods
3.1.1. Sample
The research group mailing list of approximately 1100 under-
graduates was contacted, and 239 completed an online study and
were invited to the experimental study. There were 69 participants
(77% female) recruited (28% of those who completed the ques-
tionnaire), of whom 21 reported engaging in SH. Classiﬁcations of
cases and controls was equivalent to the procedure in Study One.
Participants in Study Two were recruited separately from those in
Study One.
3.1.2. Measures
3.1.2.1. Measure of reported functions of self harm. A checklist of
motives for self harm were derived from Rodham, Hawton, and
Evans (2004) a UK based study of 6020 adolescents (Box 2), to
ensure validity in a UK sample. Herewe also grouped themotives as
‘internal (automatic)’ and ‘external (social)’. There was 100%
agreement on the coding between the three researchers (SEK, EJT,
MPA) with the exception “I wanted to show how desperate I was
feeling” which was coded as internal by two out of the three
researchers.
3.1.2.2. Implicit attitude measures. To derive the stimuli for the SH
category, an opportunity sample of 36 undergraduates were asked
to list 5 words they most strongly associated with self harm. The
most frequently reported words were selected (excluding those
which could refer exclusively to or were more commonly associ-
ated with suicide attempts eg. “suicide”, “death”, “overdose”). The
ﬁnal words were “self harm”; “razor”; “cutting”; “bleeding” and
“knife”. Although these words refer almost exclusively to self
cutting as a method of self harm, and SH cases in the study were
included if reporting SH from a checklist of methods, rather than
only reporting cutting However, this strategy upholds the need to
provide recognisable instances of a category in the GNAT task, as
self cutting is typically associated with self harm. Furthermore was
the most frequently reported method in Study One (reported by
30% of SH participants), which suggested it did have validity as the
primary stimuli for an undergraduate sample. This is also consis-
tent with the Hawton et al. (2002) community survey which found
self cutting was the most reported method of self harm.
3.1.2.3. Explicit attitude measures. The explicit valence and arousal
scales were created by using the implicit arousal and valence
stimuli as adjectives on likert scales, to maintain consistency
between the implicit and explicit stimuli, as this would allow for
the same constructs to be compared directly on the implicit and
explicit levels. For each word, a corresponding opposite adjective
Table 5
Point biserial correlations between implicit measures and reported function of self harm.
Arousal GNAT Valence GNAT Escape Relief Get own back Frighten Punish Care Depressed
Arousal GNAT 0.109 0.483* 0.475* 0.275 0.119 0.270 0.303 0.182
Valence GNAT 0.255 0.280 0.488* 0.494* 0.531* 0.578** 0.471*
*p< 0.05.
**p< 0.01.
Table 6
Logistic regression coefﬁcients with self harm/control status as the outcome
variable.
B S.E. Wald df Sig. Exp(B)
Valence GNAT 0.007 0.007 0.870 1 0.351 0.993
Arousal GNAT 0.008 0.008 0.868 1 0.351 0.992
Explicit valence scale 0.149 0.048 9.745 1 0.002* 0.862
Explicit arousal scale 0.072 0.040 3.157 1 0.076 1.074
Constant 3.433 2.816 1.486 1 0.223 30.968
*p< 0.005.
S.E. Knowles, E. Townsend / J. Behav. Ther. & Exp. Psychiat. 43 (2012) 730e736734was used to complete the pair. Negative words were scored highest
on the valence scales and sedation words scored highest on the
arousal scales. High scales on the valence scale therefore reﬂected
agreement with self harm as negative, and high scores on the
arousal scale indicated greater agreement with self harm as making
the person feel relaxed.
3.1.3. Procedure
The procedure was identical to Study One, however here the
measures of motivations and explicit attitude to SH were
completed in an online questionnaire prior to attending the
experimental study. Participants did not complete the SOQ.
3.2. Results
Means and standard deviations for the implicit tasks are shown
in Table 4.
3.2.1. Implicit attitude measure
There were no signiﬁcant differences between the conditions on
either the valence or the arousal GNAT in either the self harm or
control group, nor between groups.
Associations between the reported functions and the GNAT
tasks were examined. Data on motivations was lost for two
participants due to computer error. Signiﬁcant correlations
between motives and the GNAT scores for the remaining 19 SH
cases are shown in Table 5. Point biserial correlations are reported
as reported functions were discrete dichotomous (yes/no) variables
(Field, 2005).
Positive Arousal GNAT scores indicate a sedation and self harm
association, negative indicate an arousal and self harm association.
Positive Valence GNAT scores indicate an ‘I dislike’ and self harm
association, negativeValenceGNATscores indicate an ‘I like’ and self
harm association. “To escape” and “to get relief from a terrible state
of mind” were signiﬁcantly associated with scores on sedation and
self harm. “To get my own back”, “to frighten someone”, “to punish
someone” and “to ﬁnd out if someone cared” were signiﬁcantly
associated with the ‘I like’ and self harm’. The motive ‘because I was
depressed’ was also signiﬁcantly associated with performance on
the valence GNAT but with implicit dislike of self harm.
3.2.2. Explicit attitude measure
Data was lost for four participants for the explicit attitude
scales due to computer error. Individuals in the self harm group
reported signiﬁcantly less negative attitudes toward self harm
(F (1,63)¼ 23.49, p< 0.001) than control participants, and re-
ported the perception that self harming would make them feel
more relaxed than control participants, which was also signiﬁcant
(F (1,63)¼ 8.17, p< 0.005).
3.2.3. Prediction of SH status using implicit and explicit attitude
measures
Forced entry logistic regression was performed entering the
GNAT SH valence and arousal scores and the explicit SH scales. The
ﬁnal model correctly identiﬁed 80% of the sample. The explicit
valence scale was the strongest predictor (Table 6). The explicitarousal scale was approaching signiﬁcance (p¼ 0.076). The implicit
measures did not signiﬁcantly contribute to the model.
3.3. Discussion
Contrary to Study One, there were no signiﬁcant group differ-
ences on the implicit tasks. Consistent with the hypothesis that
measuring speciﬁc SH associations would reveal individual differ-
ences within the SH group (and consequently not be useful as
a between groups comparison), the implicit tasks correlated
signiﬁcantly with different motivations. Internal/automatic func-
tions were signiﬁcantly associated with a ‘sedation’ SH association
(‘I’m relaxed’). Interpersonal functions were signiﬁcantly associated
with a positive (‘I like’) SH association.
It is interesting to note that although the ‘sedation’ SH associ-
ationwas signiﬁcant in this study for all participants, an ‘arousal’ SH
association was evident for SH cases only in Study One. This
discrepancy may have arisen due to the use of more speciﬁc SH
stimuli in study two, which exposed associations with the function
of SH. This does indicate, however, that the present GNAT tasks may
be unable to distinguish whether high arousal preceding self harm
or low arousal (sedation) following self harm are the strongest
implicit triggers of the behaviour. Nevertheless, as only the SH cases
showed signiﬁcant associations with the arousal-sedation dimen-
sion and the arousal GNAT correlated with internal motivations in
a theoretically consistent way, this does demonstrate that associ-
ations with arousal states do occur on an implicit level in individ-
uals who self harm.
Theﬁndingshereare consistentwith recent functionalaccountsof
SH (Klonsky & Glenn, 2009; Nock & Prinstein 2004, 2005). The
associationswith the arousal GNATare consistentwith the automatic
reinforcementproﬁle (relief fromaversive internal states), suggesting
that individuals who report wishing to escape or get relief implicitly
associate self harmwithhigharousal. The relationshipbetween liking
self harm implicitly and the interpersonal motives could support the
concept of social reinforcement. Social reinforcement is theorised to
work as a positive reinforcement, by providing the individual with
attention from others, (an interpersonal motivation). Such positive
reinforcement may be reﬂected by the association with ‘liking’ self
harm and thus provides novel experimental evidence for functional
accounts which have previously relied almost exclusively on retro-
spective self report (Gratz, 2003).
Consistent with Study One, the implicit tasks could not
discriminate between cases and controls. This may be attributed to
within-group differences weakening the ability of the GNATs to
Box 1. Stimuli used for each dimension in the Go No-Go
Association Tasks
Arousal: “awake”, “energised”, “alert”, “lively”, “excited”
Sedation: “relaxed”, “quiet”, “calm”, “soothed”,
“relieved”
Suicide: “cutting”, “hanging”, “self harm”, “overdose”,
“suicide”
Positive: “excellent”, “good”, “happy”, “pleasant”,
“wonderful”
Box 2. Self reported motivations for Self Harm
Internal functions External functions
I was angry at myself I knew someone else who
had done it
I wanted to relieve tension I had an argument with
someone
I wanted to escape I wanted to get some
attention
I felt under a lot of pressure I wanted to get my own
back on someone
I wanted to get relief from
a terrible state of mind
I wanted to frighten
someone
I felt depressed I wanted to punish
someone
I wanted to die I wanted to find out if
someone really cared
about me
I wanted to show how
desperate I was feeling
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another possible explanation is that implicit attitudes are more
mood-dependent than deliberative, explicitly reported attitudes.
An individual’s implicit attitude to self harm may be a ‘state’ rather
than a ‘thing’ (see Blair, 2002). This suggests that induction of
negative mood would be crucial to exposing sufﬁciently strong
associations, and consequently sufﬁciently different reaction
times. Mood induction manipulations have been successfully
employed to examine the role of attentional biases in suicidal
thinking (Morrison & O’Connor, 2008) but, to our knowledge, no
study of implicit attitudes toward SH using IAT or GNAT measures
has been conducted within a mood induction paradigm. The
strength of association with self harm during negative mood states
could enable researchers to determine the likelihood of future
thoughts or acts of self harm as by indicating the accessibility of
such associations during negative moods (as predicted for
example, by the differential activation hypothesis, Lau, Segal, &
Williams 2004).
4. Conclusions
The existence of associations with social and automatic rein-
forcement at the implicit level suggests that interventions which
consider only the deliberative level of processingmay be ineffective
as this may not address the problems at the associative level.
Cognitive Behaviour Therapy, which could be argued to focus on
deliberative, thinking, has nevertheless been shown to affect
disorder relevant implicit associations but few studies to date have
examined the effect of treatments on such associations (Roefs et al.,
2011). Understanding the impact of such associations on treatment
attempts, for example determining whether individuals are
consciously aware of such automatic thoughts or not, and whether
they are able to suppress them, is necessary as these problems
could pose a signiﬁcant challenge to efforts to reduce SH. It may be
necessary to modify both deliberative (explicit) and automatic
(implicit) beliefs about SH in order to help individuals whose ﬁrst
thoughts in times of crisis may be of self harm.
Study Two replicated the ﬁnding from Study One that explicit
attitude scales can successfully discriminate SH cases from controls.
This suggests that explicit self report should not be considered
inferior to more objective measures such as performance based
tasks (Haeffel et al., 2007). In Study Two, however, only the implicit
attitude measure was correlated with different reported functions.
The present studies demonstrate that using explicit self report and
implicit tasks together can help in better understanding the nature
of SH across both important levels of processing.
The small sample size should be borne in mind when consid-
ering the study’s implications. In particular, the failure of the GNAT
tasks to discriminate between groups requires replication in larger
samples. While the present studies were concerned with address-
ing functions of self harm, other within-group differences could
also affect implicit associations in SH cases and should be addressed
within larger samples of SH participants. In particular, recency of
self harm and frequency of self harmmay impact on the strength of
associations. It is also recognised that those who SH may endorse
different motivations at different times (in Study Two, cases only
responded ‘yes/no’ to motivations). It may be that SH cases who
report experiencing both interpersonal and intrapersonal functions
at different times may have different associations. The samples
were also predominantly female and it is possible that functional
associations may differ between males and females this requires
investigation.
The study was furthermore limited to addressing retrospective
self harm in a cross sectional design. Although this exposed unique
functional associations, demonstrating the need to consider theimplicit level of processing when addressing how SH is reinforced,
future research should address whether the tasks are associated
with future instances of SH. The GNATs in the present study
addressed the core affect dimensions speciﬁcally, but the potential
of GNATs to tap other discrete associations should also be explored.
The study also did not control for current mood, which as sug-
gested may impact on strength of associations, and future studies
should also control for other variables which may impact on
responding in the GNAT task, such as impulsivity, or which may
account for differences between the samples, such as occurrence of
psychopathology which would be expected to be higher in SH
cases. Nevertheless, the study demonstrates the utility of GNAT
tasks for exploring speciﬁc associations between SH and attitudinal
or affective dimensions.Acknowledgements
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